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REQUEST FOR PRIORITY 



Hon. Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

Dear Sir: 



Applicant respectfully requests a convention priority for the above-captioned application, 
namely Korean patent Application No. 99-6099 filed on February 24, 1999 and Korean patent 
application No. 99-42681 filed October 4, 1999. Certified copies of the priority applications 
enclosed herewith. 



are 



Respectfully submitted, 

BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN 4 



Dated: 




Eric S. Hyman, RefTNo. 30,139 



12400 Wilshire Boulevard 
Seventh Floor 

Los Angeles, California 90025 
(310)207-3800 




This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Industrial 
Property Office. 
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1019990042681 2000/2/ 

Hl# #*l-§- ^ ^ ^ ^12: o] elf- o]*} ^] 

-§- ^ #1-^ *>M- <>1^ ^Ifo] ^^-1-^ 

» 3^«Hr 3<H ^ <#7] ^ $H £iSjo^ ^o.^, £o] #4=- ^ 

3 £^o_S ol^^l ^ofl^ ^3}5q^ ^it S^Kr 1-^* 

#* £^>JL, ^71 -fi-7l -g-nflofl -g-^fl, -g-g-, S ^ g^l^H H]^^ 

s #^<*im, 3.^ -§-*H °J^># 2^*}^ ^ ^1*H, *>m- °1 

*Kr ^133 i^Hr ^ S ^ *\}2l^t ^ 5L 9X 

^. 

#71 ol^> ^j-g- ^ 7>^ -g-%=o] ^J7, ti]7}^ -g-^ol ^cf. a 

*h ^7l o]*> ^ ^ ^ ^ JH3ol ^^Cf. 

IE 3 
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1019990042681 2000/2/ 

ojxl- -g-^- ^ zl ^llS « 0 >^ {NEGATIVE ACTIVE MATERIAL FOR 

LITHIUM SECONDARY BATTERY AND METHOD OF PREAPRING THE SAME} 

S. 1^ wlJil^ 1-3^ « 0 >^ afl^i -g-^- A]*}<g ^ nsfl£. 

<4> €"°>] 

4e>»lfe 7>^ -§-^o] ^ji, w) 7 >^ -§-^=0] 3^ ^f- oi*} ^^i-g. ^ 32 

<6> [#2fl 71 #] 

<7> 3# 311 H f^H5L 3# ^ J£^r °l£r ^ 

^-i: 20001C ^Aj^-o.^*] <g<H*l^- 912. 3l<£°) &i=h W]^^ ^ 
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1019990042681 2000/2/ 

£^ ^-^-Tjl i^sM <2^r ojsL^sl-^ ^(soft carbon), 

sfl^ ^1 f-s) ji^> 4i^H £fe ^(hard carbon) 5^. 

* (pressing)^ *fl ^r^r ^ tiflW-°S*| 3# 

, -i-S^ 7]7>^(basal plane)°l ^fl^ &t±. 5E*r, fr£: « 

35*1 ^-^1 ^efljffl ^mCgraphene sheet )7> £ ^sq<H ^^^^ ^-wV-g-o] 
^*}B-sL ^ 27l Jl^oI A^^lfe 71)1 ol^> ^^} 7 ) 7 } 

(Journal of Electrochemical Society 137 (1990) 2009). ^) , 7h5Li4MH7fl 

(co-intercalation) ^<>1 «^-s]s]^ ^# 0 1 ^^-^51, °]S. 3# 

<io> o)6\) 4e)- ( ^-71 ^.<&^ al^^ fht^ S^f- o}^}7] " 

<n> ^ ^7fl 5§ 8-180903 JL°im ^<£3 a]^^ ^ sqsj-g- ^ 

^*Hfr «o V ^ d l 7l#£H 5£t=r. <^ ^ ^7fl ^ 6-36760 Jiofl^r <a*r*r 
^ ^-^-» ^r^>7ll ^^>^ «<HH 7]#s]cH ^-^ ^ ^ 6-275270 Jl 
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1019990042681 2000/2/ 

oim ^» ^-^>7ll ^, *lis- ^-7] 

^ S.^} 4^ ^SKf- « 0 V»H 71#5]CH fltj.. SEtb, ^ ^ 7 fl *g 

6-84516 JL°fl^- ^<£i w]^*! S3i(cokes)» 7l#sH &cj-. 

°>-i-5l, ^-g- ^7fl 3§ 5-325948 5p<3°fl 7>J2 

^m^S. ^S^Rr 7l#£]<H ^Cf. 

<12> ZLS^M- #71^ ^-2.5- ^12:^ %#^^r 2.^- ^<S4 W]^^ ^ 

o>qe^ c^^^l ^1 q-EH- ^-§-^71 ols^^ ^-^o} <&£4. 
<13> SE^V, wl^^ ^ *fl£.s] al7>« -g-^ #o}i=. wj-^ o.^ 

u o v ^^r ^-7fl 8-31422 Jl, 9-63584 Jl, ^ 9-63585, 8-306359 

J: ^ ^ 8-31422 Jl°11 7}^£]<H Sl^h ^"71 ^ofl 7l#^ ^ 7 fl S5 q. 

<14> ZieiM- ^-71 «o V ^l-^r ^ii 2000 TC fe^r £r-£°lH <g^^^o> f>}E.3. ^ 

**>Cf. 1"^, ^"71 S.^o)l 7l#^ ^X\c^\ ^ofl±=- ZL ^ofli=. ^6\) 

^} *r-8-^ ^(wetting)^ 1000'C ^Sj- *«fl #713 ^-g- ^a]^ 3} 

£ 5U4. °1 i€-4 £3^43 333*1 «>-g-^- ^ 5p<3 S# 

33 €^l?l7l ^ HS]uJ- ^#^r S.^- 2100M^H fl^-*}-^ 

*\ ^<£4 W^l-i-i- ^-2.^1^ 3^ aj-71 ^-oi iooox: ^-^o. 
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1019990042681 2000/2/ 

w^*- *n*sHr 3Mth 

^ ##^^r *fl^Rr SH**. 
^ ^ 3-8-1 

<i8> -§r3* 3*H, ^ # 

€ <g*l-# i#*>^ 3.°] ; ^ ^-71 ja<H 

» 3L«-sH=- -i-U-a- i^Kr ^ 3L«-*Hr 3* 3*1 -g- ^ 

<19> £ t£x$ o. se^V, *>M- ol^o) h]^^ ols.o| 

«gs> <y*> *>i4 o]Aj-c] 5E.#S}fe S<H ; ^ ^7] s<H $H £i£)<H 

X^sRr wl^^ <eh^7fl 3=#*Hr ^ €^§- 3E.^*Kr °]*} £*l-g- 
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<L£. ol-f-o^ ^d\}*\ ^©]£)^ o)^ s&^m. £fe^ ^-W^r ^SRr ^31; ^7} ^ 
^#^r -B-7] -g-nflofl -g-sfl f -§--§-, o§aj- H~ ^ #^.*]] -g-o«^. ^ 

*>fe #31; #7l ti]^ fj-di ^^P-^I *>M- °]>£o} 

S *H^4. -& 5^1, ^"71 3.*$ &7])2\- <$A% 2:USr 

<21> o]*> £ ^ #><»7fl ^^tttf. 

<22> »^o\ ^ cl^> ^^j-g- -g-^ Wl^^ ^Tfl #^ SEfe OH- 

^ S.^) ^4i7> 3 °_ 

Hl^^ 2)^-0} ^£0} ^ ^vg-ofl ^ ^eflo} y]^^ 

^^ol al^fl -g-^a}- jL-i-o] %#^o]tq-. 

<23> ^-71^ #^-g; ^ ol^> ^ S^7> ^5 3^ 

<>1 tq-h e ^ ^Kmonoparticle)^ ^ 3^ 0 1 ^ <^^> <y*> 

(primary particle) ^>M- <>1#°1 <y*]-s. 3 M-^ ^ 

*3*fl*H*1 <g*r£, ^ 15 ifl*l 30jan^ e ^ ^ <&A* , ^^V 

^rfh #71 ^ ^-g- aj^-fr <yxVl- ^tf. ol5]tr 

<24> 1) 3}^ol Cfi €- S<>1 

<25> ig-g- 15 vfl^l 30^ Hl^^ ^ ^^^ll- -8-^1, <^^- 

(softening) &^]?]cf. ^ ^^-^S.^- ^^^] ^^], ^^1, ^ 
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^1 SL<£, M^-n isr^J-fj- 2^ ^1, <M ji^> ^ 

^7) ^ ^^^11- -g-*fl, -§-8", S^r ^-^l^l^ -g-nflS^ ^-71 -g-nfl 

, -g-nfl ^ A}-g-^ ^ ol^T^, ZL Cfla^o] #-f-ofl, BflE^olH.^^, 

^ -8-^^ -8-^ ^7>^- ^ J£ #7l <&±^ N i, Co, Fe, Mo S^r Cr 

^ ^r, B, Al, Ga, Si, Sn, Na S^r £^ Mg, Ca^ £ 

« 

-§-°fl3.fe ^7] ^-i- -g-^Al^ ^ 3L^*Hr -g-nflS}- 
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a>-§-^- ^ Sl^, zl ^ofls ^#(flake), ^ SE^ -S-fr$3 ^ <y 

^ SE^r 1- o]^ ^r-§-^r ^ 5M. #^ <>1 

^<S, 91^- Sr<& S.^ ^V-g-^- *r 5^. #7l w]^^ f^Tfl i2 £3.^ (cokes), 

ol^-o^^ El-^Csoft carbon) ^ ^4i(hard carbon)!- a}-§-^ ^ ^rf. 

<29> ^-7] #^ 3g5 3.7}^ 0.1~35w9l «>^*>i=f. -SiM 

^31 #^ ^ 7> 0.1/aniLtf 3J£ *>-8-°l -g-^^l 

^hfc>fl #^ <a^>s1 sg^ 3 7l 7> 35^^ -g- ^x>» A>-g-^ 

* ^r^, ^<H1 ^7^01^ o]tr #°1 ^7l>m ^ l-^-^^ol ^1^1 ^ 

<30> ^7l 3*3 t&Tflfe £33, til^ ^i74l #3 SL^r £^.<S) oJ^ # a)^ 

3 ^ #^1 -g-^^-S. 7171M-, £3 3 £tt al^^ Ej-^Tj] #^ ol#^l 

<g*H) «1^^ ^ ^afl ^ £S(spray drying)^ 4, ^ 

«fl ( spray pyro lysis )^<4, ^ freeze drying)^^ ^^1^4. ^^l 

<y*}» ^icflS. a>-§-§ ^s. flo.^ ^ ^.g. jp: >g-#^5. 

*H*-*rfe ?M uV^a^t}-. ^-71 3*3 ^ <y*} 800~1500r^l^i ^Sr^l^ M-^-g- *flS 

oi> ^"71 ^ *H SE^ ^-741* ^Al§ ^ £ o^rf. ^ 

^ihas jl^>» ^ oiiojtv « 0 ^* ^>-§-^ ^it ^ ^a- 

7l ^-t^I^- ^ ^^*>^ al^g^ ^sl «a^-100t:~^^-^+100t:ofl^ <£X\ig 

26-10 



1019990042681 2000/2/ 
^ 9X°-*\, <4I«- *^ 80 -350 IS *H ^a]^- ^ o|nf. o]s>f ^-o] , ^ £^ o>^^- 

sq. o] =H ^ofl ^Aj^ ^ ^ ^^nf. 3^ £3^, w]^^ 3^ <>l«-s] £^ 
#5. 5tl^, Ni, Co, Fe, Mo S^r Cr^ b, Al , Ga, Si, 

Sn, Na Stt ^-4*. S^- Mg, Ca^ <£z3;3 £^2} o)^ 4)4^. S^-cf. 

•& -g-q- «-#*H] o]^ 0^0. ^ 01 ^ 25 

<£o] o.l ^% nlnVol^, ol^ ^[^» <W S.^-7> nln]^, 25 

a^*^, ##13:4 ^*>5)£-S. w>^^l &tf. o]^ 

7> 17>^ ^i7} :S^=H1 ti]^^ ^ ^ 

<33> 2) ^^>7> Sfj^l °]*} iS<H 

<34> #7) ^Aj^ o.^. #-§-^o} ^flS «<HH1 $Z°H. ^ 

Cl^- ^1^1. ^ ^*}fe #?flfe- ^^J, fi^Tjl #2} Hife ^1 

s.o] ^^c) o^j. # wi^^ ^ ^ (mixing and 

agglomeration)Al7l>Hi4, Hfe ^Tll #*) SEfe o]s.^ <y^Hl 

^ -g-^# ^ ^iSCspray drying)^ 14, ^ 1^-«}|(spray 

pyrolysis)*>7li4, ^-S- ?lS(freeze drying)^S.^ ^7l * 3:^ ^> 
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3°1 *l*83^, <>)*} °^^}y} °1 °]*\ ^Rr, -2<H«- ^*Rr ^ «) 

*> SfJsM *§^€ <a*}S t*}^, o] X^M h]^^ _2*§ 

«H, <>1 ^ 3^-31 «i*> <$x\^°) ^^^<H <3*}-7}- ^ 

<35> oj 0. S af)^ 3# o)*> ^.g. -S-^- #1-^^ <H*> ^^>l:Ol 

3 ^Rr *>M- °]#^ E^Tfl t&^r Olft^ ^-g--g- 

cf. ^-71 ^ <t£r Tf^Tfl #^^r £^tf. SE^, #7] til^^g i&iTfl 

#^^r Ni, Co, Fe, Mo Cr^ ^o] ^-4f, B, Al, Ga, Si, Sn, Na ^ 
^r, S^- Mg, Ca3 Me] o]^ ^§ i^Vcf. o]*> 

^ «r#^°fl irL<H 0.1 vfl^l 25 ^fHMch 

0.1 ^1^1^, ^7}^-°fl nf-E- JL^V BlBl«r>t^ f 25 

iM-^S, %#^^f ^#31^ xis}sJjE.5. w>^^l ^rtj-. 

<36> #7]$ ^-£-5. <|3*> °g7.># cf^ oj^s. A>oloi]^ p]-o] ^ i 

5fl^(microporous channel)^ SZcf. Q*} °1^> ^7.># 
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# SEfe- ^ nf^V 4^, H*> °J^V1- SL^ <a^* A>oloi) 

^€ ^3 ^ ^l^tF *fl^ol f$A$% 

^«fl°^ -§-°l*M ^ SZcf. 4*^, J7-§; ^ ^ ^ ^R3°l 

*fl*« ^ 

^ (002 ) ^efl<y ^ 7iTiHdoo2)^ 3.35~3.7A°l£ch a^-, ^ 

^ #1:^ ^1^>^ ^-i: ^ ^3.7]- 700t: l7fl 

ti (shoulder)* ^JAS. M-^cf. 
<38> o-|sq- ^-o], ,& i^o) ^ «]^^ ^7^1 #^ SE^r o]s.o^ ^ 

o}^ Q^ 7 \ |7}^ ^Tfl ^ 3t|^ ^<5>J1, ^r^H 

<39> ^7^1 ^7^1 ^-^^ <>)-§-*>7l -H^A> 

7flS* ^l-§-*H X^ofl ^^^Uf ^ o.^- %#^.g- 

<4o> o}$\. £o] t -g-^- ^sj-Alofl al^^ 31] ^-c] ^<£^°] 
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t-3*Ml 3<H ^<£^ *r 9X^-. <4^i, ^Mtt ^1-8: ^-i- 

^<23l ^<^S1 ^^Kedge) iH^Rir €«fl°-^ £-*fl Shg- 

<41> nem- 3L<£ S^ofl tgs§# ti]^^ fj^ s}n}-£- =LO]o] 3uc£cq a-tiV-g-^- ojaj)^ 

jL3Hr Sl*]^, ^ ^ ^3^r ^ £3^§- SLiSfJI 

*m 4^ SiAHi #1^*1 «17>^ ti>-§-o)l ^^711 

«l7}<3 -g-^S Jl# #^-1- ^ flth ^l^M- i3=7fl *>oJ oifi ^jrjtj. 

<42> i^o} -g-q- <S 

#3*1 a] 7 >^ , ^27} 3X]^ 

SL3. &&*\ ^ri\*}o]7\] S\B.S. ^£ ^171€ ^ *m. S^V, 

sJ«W al^^ ^7} 

4. 

<43> £ ^tgoflAi *1£r ^ ^ °W ^3*r Hl^^ ^^.Cf ^sJ-IE 

<44> [^AHl] 
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<46> (4i*Hl 1) 

<47> ^H^Tjl ^*1» Ir-g-^ ^]71*>JI, 7>-g-^ ^£ 

t--^ 7}-§-^ ^l^v^cf. o] i-^<ai 7>-g-^ i-^-a^i 

30 -M^S. wl^ ^ #^1 -g-^# /fc^*}. 

<48> 2:^7](Agglomaster AGM-2 , Hosokawa MicronA>Hl ^^o] 6f I8#m<>] ^ 

<S ^ °J^°1 8^<y 912: 3:2 #^1^ ^# 300g# ^-<8& 

<49> ( ^-gr ^ ^Sfl -g-ofl 500g# #7l S^<y 3L<£ £ 

^1^1 ^ 13g/min^ ^ ^-g-^tf. o^, ^ o]s 5^21 £^-§- 

s|- a]^^ ^ ^^1^1 ^^al^ 5:25. S}£ch ol<>H 500rpm°-5. ^ 

*H «}^^ ^ -g-*JM =/*g^ a^o} *l<£ ^ jg-Aj- 9j*l-## 

*>aW. ^sHS 3^*1^1 ^ ^7]ofl^ 1000 t*IH 2Al^ 

^31- oi ^ej-i- ^sl jL<a 5H^g*M 
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*\, 1M LiPF 6 7} -g-Sfi^ oil^^l 7KS>i]°m ^ 7}JiLt-lHE ^ ^^-#-g; ^sfl^o. 

3. *Hr o]^> ^stb ^ ^z- bii^e^ji, zl ^^i- 5. 1<H1 

<5i> (^3*H1 2) 

<52> ^ j=s]^a>o]= cfl^g. -g-ofl t^a] EflEej-oflig ,$.si= ^s]?]]olH(tetra ethyl 

ortho silicate)* ^tf-tt #7] <£*M 1^ *«J*J-7fl -gAl^S!**. 

<53> (^aHI 3) 

<54> ^ E^^A]-0]c _g_dfl tflA] Ni ^sJ|o]E cfl^ -g.ofl.g- A}-^ 

<55> (W]IE<*)1 1) 

<56> A^) *JsJ*H #^<a Ir-g-^ »1^^>J1, 7>-g-^ A^«- 

#°.3 7>-§-A^ c^-J. *)l2^>£t}. ^*]» «l*Hg ^-^HH 

1000 ICS. ^$-*H W}^^ lg-^7fl #^^T ^l^>^cf. <2<H*1 «]^^ 

^ %ir^s. A>.g-^ Aj.71 lsf ^.^^ «^ ^1- 3*1-1- anasnacK 

<57> (tilJE^l 2) 

<58> 90 ^^=%<>11 #71 ulJEofl IS) ^ O.S. w]^^ 10 #^=%» 

<59> (ajjii^l 3) 

<60> ^-71 ^Al^ loflA-1 S_ A>-g-tV ^ ^ ^ 

26-16 



1019990042681 2000/2/ 
<61> («]jEofl 4) 

<62> If H^^A>o]c CHI^ -g-ofl o. A}-§-£}*] ?J-g- aflS^l-Jlfe ^"71 ^AH] 13!}- 

<63> # 7 ] AjAl^l 1-3 ^ WlJUoj] l-4dfl *1 elf- oj-g. ol^> ;^o] 7]-03 _g.ig yj 

7>3 «cM JL^:(^7) -8-^ til* M-^, « 0 V^ -g-*£/^ 

Jl-i: -§-^(10 ^ ^(f^Sl *H€- 1003 ^ -g-^i- S7l -g-^ofl cfltV 

— Wl-frS. M-B}^ o+7l a lofl uJ-Bfifl^C]-. 

<64> [S. 1] 







** 










[mAh/g] 


[mAh/g] 


[%] 


[mAh/g] 


[ft] 


^Al<^] 1 


359 


31 


92 


355 


80 


-S^H 2 


352 


35 


91 


350 


78 


•a^H 3 


352 


36 


91 


349 


78 


ajil^] i 


261 


84 


76 


241 


72 




327 


75 


81 


249 


63 


aim oil 3 


335 


70 


83 


265 


58 




345 


42 


89 


343 


78 



<65> ^7] &. loll O-J-E}-^ 34 ^o], ^A]cfl 1-3^ 7 ^ ^.^o. u] JJ7 <m 1-4^ ^ 
*H H]«fl ^3L, W]7>^ -g-^ 1-3^1 ^i^7> «]JHol] 1-4^ 

^ 5fl4. ^3 ^7H 3*H ^ € 

21 f£7} ^2: 5} nJ-S}- ^7> ^ «]7> 
^ -§-^1 #<H€- iL^M ^ 3<3-§- *r 5^. 

<66> sc^. t £ lofl uJ-Ej-ifi 34 ^A]ofl 1-30^ ^x]7> UlJaofl l-4<*) W]^fl 
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1019990042681 2000/2/ 
<67> d>-i-e], I-30I ^^]7V UlJEc^l 1-421 UlSfl JL^- -g-xg= ^ ^ JL^ o] 

-f^f-^ ^ *8=#€ ^# ^ ^ 

M-B}-^^ ^ <£z}^ A}o)6\) t$A$# v\o) ELsL£_*\ + *H^ofl -g-©!^ #*fl^ 

<68> ©Vg^, ^X\d\] 10) XPS» ol-g-o-H *1*M: ^eJ^M 

(sputtering)*}^ €^1]°-Rr B 41 ;M ^31 *H, =l *}7l 2°fl 

£^«Hr ^B\^^r ^ ^V\)7\ <£°}X) J±-^ #^7} ^ 

<=H\+4. J±-lr 0 l ^-f i^El^-ir ^«fl ^u^KELS., 

^'3, °1 iL-Eofl «>olcl 32*17} a] sal ^«3?1H 7}7}-°r 

<69> [£. 2) 

€*} ^(atomic concentration at%, Sife 1% p 1 *W 



| 1 | 


C is 


1 Bis | 


1 ±71 | 


85.97 


| 1.06 | 


| ^*\*\^ 2£- ^ | 


83.79 


| 0.69 | 


| ^3*8 ^1 10-g- ^ | 


84.51 


| 0.34 



<70> #71 S 2°fl M-El-HE %A =y-°l, -S*H 1^ #^-2-3. *fl^£ ^B\^^r 

^l^T^ H€r2l <y=ol ^^g; <£ ^ &£}. Ol ;g;2}^ ^3\B\*q°.3_ °]«fl ^^01 
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ofl^r ^ S^<y ^JlSi^- Stj^HH^ B o] ^£ 7 > 

<71> $H^3 H°] ^2:^" ?52l ^?J;^K§- ^-§- 

^o>^.7l ^^H, #7] *UH1 IS. %#^o^ Jg.*)o. ^7l(TA 

instrument^)* °l-g-*>^ ^1*}<^ ^ ^e>^^. S^h «1 151^1 1-4^ 

^ ^£ ^Aj^r}. a]x><1 ^ ^ ^ £ io t;/^-, ^ ^ 

Aj-^~-1200°C ^ rfl7l ^r^HH a]^V^ ^.g. AjAltb ^^fl- £ K^aHI i), £ 2 ( 
wljiefl 1-3) ^ £ 3(^151^ 4H] AA 

<?2> A]^><i ^3f<y 5q^7> 700 °c °1«HM M-Ej-q-^, ai-g^ fhL-I- 

700 V °1#<M ^ltW. ^ i€- JH£ ^^Tfl 

, 700 r °]*HH ^ 31)37} I7fl ^^fl^Vcf. st!:, ^# ^ 

vision ^-i 5i] a* ii^, 700 1: °1*H1 w]3^! x\3.s. *$A$\^ 

*\3. 7flSf 70 r ^l^ofl sq^S- ^zj-£)fe 213. ^ 7fl7> #7fl^C|-. o\^ t 

3£) 21^ 700*C ^l^lA-1 3i)3.7> 

tb 7fl #7fltVc]-. 

<73> £ 2<H]^ i.^- ^-A>ol^ 7 > ^7}5q*l ^ W]^^ ^7> 5EL^ 

^€ wljuofl 42] ^-<i M-h}^ 5. 2<H1 Ji^ f w]^^ E^sq- ^ 
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^ £ 1^ *)m<$ 22] #1 ^e), 31)3.5. 

^ 700 T: 3*1 37} 3)35. W^lir 700 TC 3)3. o]-g-(shift) 

3*1 Hls^l 4B] ^1 si)B.2]-^ 4€- °<Mhl: M-E}^# ^ &c}. £ 3 

3^3.5. ^zj-s^ 700*0 °1*}£) 2)3.7} 7^ M-EfM-^l S^^i, 
^ 700- 900 TC^) SJflofl ^ ^i^-t:-) (shoulder)* M-E}^ ^ flc}. 

^3.5. -fl^fe 700t) ^H.7} x\3.3- 

~ 700 °C 3] w]^^ ^1 3i)a.7> 5p<3 ^ s}3.<4 

£.2.3. ^z}£)^. °l^r #1-^^ ^ €°1 ^£2} ^ 

#€^3 ^7H1 S}*}^ ^SVSa^-M- ^ ^2:7} 

^WHS. ^<S^ -^-^-g-* ^l^Kr *}3]7} «1 7}^ -§-%=-§: #o)^ ^ 

<75> «}$} ^-O], ^Tg^ ^ O]^ ^^7} ^7>^ ^ 

^ «]7>^ -g-^o] -f^JL, Pfo]asie1± Sflv^ ^^-0.3.*) ^gfloflS] f-^jo] 
jl^. jpgo] *fl^ ^ olcf. 
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[3^*8- 1] 

■ rO 

ol^-^^l ^-<H]a-1 ^5}^ -^4x1- 3E^Hfr ^Tfl i^fe ^ 

2] 

*fl l *<H1 sa°H, #7l ^ ^ 3t]s7> 700 r al-SMH i 

7fl -fi^g-c^ £±r $91 ^ 3*1 -g- ^ 

3] 

*fl 1 5a°H. #7] 3°1 Ni, Co, Fe, Mo ^ Cr^S. <>] =-o^ 

^j^r $°)5L, ^-71 B, Al, Ga, Si, Sn, Na ^ -g-ofl^ 

4] 

<>1*} 3*1* -g-^- 
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5] 

*H 1 9X*\*\, #?1 a<HSr X-# 3^ (002) 7^E)(d002)7> 
3.35-3.7A<£] elf- °1*1- ^l-g- 

[^t 1 * 6] 

M- <>1#°1 °1*} <3*>-i- s^-sRr s<H; ^ 

#7l sol $H1 5a_OD}, ^o] ^ ^ <^^el £-=-4*0.3. 

o]^ ifjf^ al^^ 1-^^; i^Hr ^ 

H^- i^-sRr <a*># 5L^-SRr elf- °1*> #*l-g- ^ M-^. 
7] 

XI 6 ^1 sa<H^, #7] -S-^" ##^^r ^ ^1 ^1^7> 700TC ol#4M 1 

711 °l#£l A#cl» ^ ^oi ^ o^> -g-^- 

8] 

XI 6 #°fl $X°1*\, #7l ^ol Ni, Co, Fe, Mo ^ CrilS. ©l-f-©!*! 

%°]JL, #71 t^E) B, Al, Ga, Si, Sn, Na ^ ol-f-<H*l ^.6\)x\ 

#71 S^-^^r Mg £ Ca^-S. o].f.o^ 5-°lM -Jd^jsl^ 

elf- o}*} ^1-g- -g-^- 

9] 

XI 6 #°fl $a°H, #7l ol^ <££r s<H f^^l 0.1 ifl^l 25%^1 elf- o^> 
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[3^* 101 

*H 6 91°]*], #7] 5Lo}±r X-5d 3^ (002) #S11<?1 7^^(d002)7> 

3.35-3.7A«y ell- <>1*> -§-■=?- 
11] 

^1^1 <a^3*r °1# ^-ttt £^*Rr #31; 

*fl -8-^* *fl^Hr #3); 

#71 ^p-*n ^>M- y]^^ ^ se^- 

» i^rRr °1*> #*l-§- ^ *flS y o>^. 

[^^J- 12] 

*)1 11 ^1 91°]*], #71 iEHg #312}- ^AHl ojx} 2^ #3l» C]^- ^Al^Rr 3 
13] 

12 ^1 91^, #7l iS^ ^ #31^ #71 iS^S Wl^^ #^1 -§- 

^^.S ^ S^l^lTiM-, #71 3<H« ^ #^1 ^ ?iSAl7l7ll4, 

^ ^n*} ^lTlM- S^r ^ ^Al*Hr 3<?1 ^112: 
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[^t 1 ^ 14] 

11 5a«H-H, -*7l ftS)- #7}]^r 800~1500"C°lH ^l^Rr $91 

15] 

*)1 11 ^°\] 31°]*], ^7} #7)) *H1 ^ ^ oK^S* 
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3] 
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